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TECHNICAL NOTE
Proximal forearm fistula for maintenance hemodialysis
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Effective hemodialysis demands ready access to the
peripheral circulation. For brief courses of treatment,
the standard Quinton-Scribner Silastic Teflon Shunt
[1] successfully fulfills this requirement. However,
infection and thrombosis make such shunts unsuit-
able for use in maintenance hemodialysis. In 1966,
Brescia, Cimino, and Hurlwith introduced a surgi-
cally—created fistula between the cephalic vein and
the radial artery at the wrist [2]. These fistulae ex-
hibit increased duration of patency, making them
extremely useful for long-term hemodialysis.
Patients in chronic renal failure, however, often
have edematous arms, thrombosed superficial veins
secondary to multiple venipunctures, vascular calcifi-
cation, severe arteriosclerosis, or previous in-dwelling
Quinton-Scribner shunts, which thus reduce the num-
ber of available flstula sites. To circumvent these
difficulties, a variety of arteriovenous fistula sites in
different parts of the body have been described [3].
One such site is the antecubital area of the non-
dominant arm; and fistulae between the cephalic vein
and brachial or radial artery [4], or between the
brachial artery and cephalic or basilic vein utilizing
autogenous saphenous vein grafts [5] have been con-
structed. However, direct side to side anastomosis
between the brachial artery and one of these antecu-
bital veins may lead to cardiovascular embarrassment
if the anastomosis is too large. Because of the limited
space in the forearm for vein puncture, such fistulae
are sometimes injured by the needles used during
dialysis since placement of the needles occurs at the
site of the arteriovenous anastomosis.
We have recently developed a proximal forearm
arteriovenous fistula involving an end to side anasto-
mosis between a perforating branch of the cephalic or
median antecubital vein and the proximal radial ar-
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tery. These fistulae are quickly constructed under
local anesthesia, involve relatively little dissection,
and provide for multiple venipuncture sites at the
pre-existing venous system of the upper forearm.
They are less subject to direct injury during venipunc-
ture because the arteriovenous connection is buried
deep within the antecubital space. Flow rates during
dialysis are comparable to or better than those ob-
tainable with distal radial artery-cephalic vein fis-
tulae.
Methods. The upper arm, forearm, and hand are
prepared and draped and the skin is thoroughly infil-
trated with local anesthetic. A five— to six—centimeter,
transverse skin incision is then made at a point one
and one-half to two centimeters distal to the antecu-
bital crease. This incision can be extended by curving
it proximally on the medial aspect of the antecubital
fossa and distally on the lateral side if additional
exposure is necessary. The incision is carried down
through the subcutaneous tissue to the fascia of the
forearm which contains the veins to be used. In order
to achieve adequate exposure, a proximal skin flap is
raised. The antecubital venous system is skeletonized
revealing the perforating branch of the antecubitai
venous system (Fig. la), usually a branch of the
median antecubital or cephalic vein, which is ligated
at its deep portion and divided. If the perforating vein
is slender and delicate, one can follow this vein down
to the point where it joins the deep system of veins
and include a portion of the deep veins with the
perforating vein to form a flap (Fig. 1, b and c). The
perforating vein itself can be dilated gently and the
large flap facilitates the anastomotic technique. The
brachial artery and its branches are exposed by in-
cising the forearm fossa medial to the veins. Al-
though the radial artery can be used for anastomosis,
in at least half of the cases it is 2 mm or less in
diameter; hence, the brachial artery just proximal to
the take-off of its ulnar and radial branches is uti-
lized. Rubber bands provide for occlusion of the
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Fig. I. Diagram of the vessels of the forearm used for the construc-
lion of an antecubital arteriovenousfistula. a. The left antecubital
fossa is depicted. The cephalic vein (C) and basilic veins (B) are
shown. The perforating vein (P) connects the superficial system of
veins to the deep system (Dv). The deep vein is adjacent to the
brachial artery. h. A segment of the deep vein is taken and opened
vessels as well as for traction. An arteriotomy is made
in the radial artery, and the lumen is gently dilated
and then irrigated with heparinized saline. A Fogarty
catheter is introduced into the open end of the per-
forating vein and passed as far as possible distally in
order to render the valves incompetent. This maneu-
ver eliminates the cul-de-sac which may cause turbu-
lence, and sometimes allows retrograde flow down
the cephalic veins [6]. The perforating branch of the
vein is then anastomosed end to side to the radial or
brachial artery with running sutures of 7—0 Tevdek
(Fig. Id). Dilute papaverine can be used during the
procedure if vessel spasm develops. Upon completion
of the anastomosis, the wound is closed in layers; the
arteriovenous anastomosis retracts deep within the
to facilitate anastomosis. c. A flap is formed in preparation for
anastomosis. d. The completed arteriovenous fistula using a patch
of the perforating vein and the brachial artery (BA) is shown.
Arrows depict the direction of blood flow. When the proximal
radial artery is used as in Fig. 2h, the anastomosis is done near the
take-off of the radial from the brachial artery.
forearm (Fig. 2, a and b). After the presence of a
thrill is ascertained, the patient is returned to his
room with the operated arm elevated. A dilated sys-
tem of superficial veins usually matures within two
weeks, although occasionally these fistulae can be
used immediately after operation.
Results. From October, 1972 to December, 1975,
40 patients at Rush-Presbyterian-St. Luke's Medical
Center have had antecubital arteriovenous fistulae
constructed for maintenance hemodialysis (Table 1).
Some have had previous distal cephalic vein—radial
artery wrist fistulae which had thrombosed. Other
patients underwent primary construction of elbow
fistulae because the vessels at the wrist were in-
adequate. Flow rates of 200 to 300 mI/mm are usu-
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Fig 2. Dissection technique for an antecubital arterio venous fistula. a. Photograph shows the dissection of the superficial veins of the
antecubital fossa prior to construction of an elbow arteriovenous flstula. b. The completed antecubital arteriovenous fistula is shown. In this
case, the perforating vein has a large enough diameter so that a venous patch was not required. The perforating vein was anastomosed to the
proximal radial artery utilizing a microvascular technique. Note: The radial artery was occluded temporarily distal to the fistula by a rubber
band.
ally obtainable during dialysis when thin—walled
15—gauge needles and roller pumps are used. Six of
the fistulae became occluded: five were by thrombosis
and one was surgically occluded. In one case, a local
wound infection was implicated as a cause of failure.
One of these patients had a hypercoagulable state
resulting in the loss by thrombosis of one kidney
transplant and more than 16 arteriovenous shunts,
fistulae and revisions of shunts and fistulae.
Thirty-four of the 40 patients had patent function-
ing fistulae until the time of transplant, death, or are
open at present. Periods of function have been from
one to 38 months. Eleven of the 40 patients have
succumbed to complications of end stage renal fail-
ure. Hand ischemia has not been a complication of
this procedure. Heart failure could not be directly
attributed to this fistula as serial electrocardiograms
and chest roentgenograms have indicated no adverse
cardio-pulmonary effects. One patient exhibited pro-
gressive cardiac enlargement but was later found to
have a pericardial effusion. A positive Branham's
sign was detected approximately 50% of the time in
these patients. This compared favorably with the re-
sults with the standard wrist fistula which, in our
hands, had a greater than 50% incidence of a positive
Branham's sign. One patient underwent surgical abo-
lition of the fistula because of cardiac symptoms but
following the operation the symptoms persisted.
Discussion. Vascular access is one of the challeng-
ing problems encountered in patients undergoing
maintenance hemodialysis [7]. The proximal forearm
fistula described herein is easily constructed under
local anesthetics and provides for multiple venipunc-
ture sites shortly after its construction, The length of
available vein obviates problems with recycling of
blood. In some cases, the entire length of the cephalic
vein of the upper arm as well as the antecubital veins
are available for venipuncture. In others, retrograde
flow occurs in the cephalic vein of the forearm. This
vessel probably develops when resistance to flow ex-
ists in the upper arm, perhaps as a result of deep vein
thrombosis since it only happens in about one-fourth
of the cases. Because the perforating, intermuscular
vein is used, the arteriovenous anastomosis lies deep
between the muscles of the forearm and not under the
skin flap so that it is protected in case problems with
wound healing develop. The deep position of the
perforating vein protects it from injury during veni-
puncture. Finally, the diameter of the perforating
veins serves to limit the size of the fistula, hence it
prevents excessive flow.
Occasionally, because the antecubital veins may be
more superficial than the distal veins of the forearm,
a greater tendency toward bleeding after removal of
the needles is experienced. By carefully introducing
the needle in an oblique direction, by judicious use
and accurately applied pressure following removal of
the needles, the problem can be avoided in most
cases. With repeated venipunctures enough scarring
occurs so that in time this problem is not encoun-
tered. The mere fact that techniques such as we have
described are necessary for our armamentarium high-
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Table 1. Data on antecubita! arteriovenous fistulae for maintenance hemodialysis
Patient Age at Date of Duration of
No. surgery fistula Primary diagnosis Complications Status of fistula fistula, months
I 41 10/09/72 Acute cortical necrosis Severe coagulopathy Immediate thrombosis 0
2 46 10/13/72 Hypertension None Functioning 39
3 49 10/19/72 Chronic pyelonephritis Expired—coronary Functioning at death 4
4 54 01/28/73 End stage renal disease None Functioning 35
5 46 02/08/73 Chronic pyelonephritis AV aneurysm Thrombosed, 07/12/75 29
6 62 05/11/73 Pyelonephritis None Functioning 32
7 49 05/22/73 Diabetes None Functioning 31
8 28 06/01/73 Cholangio vascular disease Expired Functioning at death 4
9 51 06/18/73 Glomerulonephritis None Functioning 30
10 53 07/02/73 Scleroderma Expired Functioning at death I
II 65 07/06/73 Chronic glomerulo-
nephritis/carcinoma
of the colon
Expired Functioning at death 3
12 43 07/30/73 Hypertension None Functioning 29
13 41 09/17/73 Hypertension None Functioning 27
14 43 09/19/73 Small kidneys/end stage
renal disease
None Functioning 27
15 41 09/24/73 Nephrosclerosis, right
kidney
None Functioning 27
16 54 09/24/73 End stage renal disease None Functioning 27
17 59 10/24/73 End stage renal disease Expired Functioning at death 4
18 46 11/13/73 Chronicglomerulo-
nephritis
Expired Thrombosed 12/73 I
19 24 11/15/73 Chronicglomerulo-
nephritis
None Functioning 26
20 32 11/20/73 Lupus erythematosus None Functioning 25
21 38 0 1/07/74 Polyarteritis Expired—myocardial
infarct
Functioning at death 14
22 23 01/18/74 Diabetes Expired Functioning at death 7
23 52 01/23/74 Vasculitis None Functioning 23
24 58 04/10/74 Chronicglomerulo-
nephritis
None Functioning 21
25 67 04/11/74 Chronic glomerulo-
nephritis
None Functioning 21
26 59 07/23/74 Polycystic kidneys Expired Functioning at death I
27 59 07/30/74 Chronic pyelonephritis Expired Functioning at death I
28 33 08/09/74 Malignant hypertension Wound infection Thrombosed
05/02/75
9
29 49 12/12/74 End stage renal disease Expired Functioning at death 3
30 55 03/11/75 Chronic pyelonephritis None Functioning 10
31 33 03/18/75 Hypertensivenephro-
sclerosis
None Functioning 9
32 58 03/20/75 Diabetes None Functioning 9
33 55 06/26/75 Hypertension Coagulopathy Thrombosed
08/16/7 5
2
34 58 09/03/75 Chronic proliferative
glomerulonephritis
Coagulopathy Thrombosed
10/29/75
2
35 68 09/05/75 Glomerulonephritis None Functioning 4
36 57 09/30/75 Glomerulopathy/diabetes None Functioning 3
37 27 10/28/75 Hypertension None Functioning 2
38 23 10/30/75 Acute glomerulonephritis None Functioning 2
39 49 10/31/75 Hypertension None Functioning 2
40 40 12/08/75 Accelerated hypertension None Functioning I
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lights the need for earlier construction of fistulae for
hemodialysis. The distal forearm wrist fistula of
Brescia et al [2] carries with it a minimum of compli-
cations when carefully constructed; hence we recom-
mend creating a fistula long before all the veins in the
forearm have been destroyed by venipuncture for
therapy or blood testing.
The death rate of 27% (11 of 40) probably is not
inordinately high, since most of these patients were
either older individuals (8 of 11 were 46 years of age
or older) or had undergone dialysis for many years.
An additional patient was diabetic and died suddenly
from a myocardial infarction, and another patient
decided to forego the benefits of dialysis and sub-
sequently died.
Conclusions. An end to side arteriovenous fistula
between the perforating antecubital vein and the bra-
chial or radial artery is described. Early construction
of arteriovenous fistulae is encouraged in patients
with chronic renal failure.
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